n INTRODUCTION F ibromyalgia (FM) is a syndrome of centralized sensitization characterized by dysfunction of the neurocircuits responsible for perception, transmission and processing of afferent nociceptors. Pain is principally in the muscular-skeletal apparatus. Besides the pain, various other accompanying symptoms can be presented that are common to other syndromes: asthenia, sleep disturbance, abdominal pain, etc. (1) . This definition is the result of a growing understanding of the pathogenetic mechanisms of these centralized pain syndromes. However, in spite of the scientific knowledge from clinical research currently available, many are still skeptical about the validity of regarding FM as a separate disease entity, and are reluctant to diagnose and treat the disturbance in an appropriate manner. Besides defining the disease, scientific results have modified and expanded the methods used to diagnose FM. In fact, criteria from the American College of Rheumatology (ACR) are not sufficient. In 1990, the ACR defined FM as a chronic illness characterized by widespread pain associated with digital-pressure sensitivity of at least 11 of 18 points, known as tender points (TPs), throughout the whole muscular-skeletal system. Criticism of the TP system is not only confined to the rather arbitrary choice of 11 points as a diagnostic threshold, but is also due to the fact that many individuals may not experience pain in the whole body. In fact, they may present symptoms that suggest the diagnosis of a central sensitization syndrome.
summary Fibromyalgia (FM) is a chronic disorder caused by a dysfunction of central nervous system sensitization. This syndrome is characterized by widespread pain and diffuse tenderness, but often also presents fatigue, sleep disturbances, and a whole range of symptoms such as morning stiffness, decreased physical function and dyscognition. FM is usually treated with pharmacological and non-pharmacological treatments. The nonpharmacological interventions include cognitive behavioral therapy (CBT), physiotherapy, acupuncture and patient education programs. In order to evaluate the efficacy of CBT and compare it with other non-pharmacological treatments, we performed a review of the meta-analytic literature. We evaluated the methodological quality of publications found by following the recommendations of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement. Data showed that CBT does not provide better results than other non-pharmacological treatments on outcomes of pain, fatigue, sleep disturbance and quality of life, at either a short or long-term evaluation. On the contrary, CBT seems to be more effective on symptoms of depression for a short period, whereas it considerably improves the pain self-management and reduces the number of visits to the doctor. The data currently available indicate that cost-effectiveness studies could help us to understand whether the reduction in the number of visits to the doctor could balance the cost of CBT to the health public system.
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Original article (6) has shown that those disturbances most associated with FM are major depressive disorder (MDD) (12.8%), anxiety disorders with specific phobia (7.7%), alcohol abuse (4.1%) and dysthymia (4.1%). Psychopathological comorbidity has increased the confusion in the diagnosis and fibromyalgia patients are often stigmatized and mistakenly considered to be psychiatric patients. In fact, it is still not clear today whether psychological factors such as anxiety, stress or psychological malaise are responsible for generating the cerebral alterations or whether these neurotransmission dysfunctions exert a secondary effect on the patient's psychological ill-being. The psychological factors are important in determining any type of pain, particularly if this is chronic, independently of the cause, and FM is no exception. In fact, the extent of psychiatric disorders presented by FM patients is in line with that of other chronic disorders that cause pain, such as rheumatoid arthritis (6) . Increasingly, specific programs of physical training, relaxation techniques, self-assertion, anxiety management and emotional awareness courses are being associated with pharmacological treatment for FM. Education programs are also offered to help patients understand their illness and learn to live with it. Cognitive behavioral therapy (CBT) is often used as a non-pharmacological treatment. Cognitive behavioral therapy was developed in the 1960s and early 1970s. It is based on the application of a procedure of reinforcement and punishment in an attempt to modify pathological behavior, thought and sentiment (7). Its basic principle is that daily behavior is supported by the consequences it produces; an action that is followed by reinforcement will be repeated in the future, while those activities that do not lead to reinforcement or that are even punished will not be repeated. Over successive years, some authors (8) have proposed a theoretical therapeutic model that went beyond the mere analysis of behavior and how it was, to a greater or lesser extent reinforced. These included fundamental cognitive aspects that play a key role in the onset of psychiatric pathologies, such as self-awareness, self-criticism, the negative expectations and degree of perception of one's own social abilities. In particular, Beck developed the CBT theory as we know it today and showed that our mood is characterized by three thought processes, the so-called cognitive triad.
The interpretation of particular events or situations is influenced by previous personal experience and by a general vision that we have of ourselves (excessive selfcriticism), of the world (seen as unfair and hostile) and of the future (distrust, pessimism) (8) . Patients with FM often manifest a cognitive style that could be described as catastrophizing. This involves an exagerated expansion of emotional aspects with a pessimistic vision towards the self, others and the future, such as to consider pain to be something terrible and intolerable. Such
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Cognitive behavioral therapy and fibromyalgia an approach contributes to pain becoming more chronic and disabling for which the catastrophizing is an independent factor that is only partially associated with depression. These dysfunctional thoughts lead to a greater vulnerability when faced with stressful stimuli, increasing the probability of failure and difficulty, so continuing the vicious circle. In order to clarify the role of CBT in the treatment of FM, we carried out a review of meta-analytical literature and evaluated to what extent the papers we found corresponded to the recommendations of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement concerning transparent methodology (9).
n MATERIALS AND METHODS
A bibliographical search was made in Pubmed, with no limitations of year of publication, in order to find systematic reviews pertinent to the question under discussion: FIBROMYALGIA or FIBROMY-ALG* and COGNITIVE BEHAVIOUR* and THERAPY or BEHAVIOR* and THERAPY or COGNITIVE and THERA-PY or BEHAVIOR THERAPY or PSYCO-THERAPY; SYSTEMATIC REVIEWS was used as a limiting section subset. Systematic reviews were excluded if they: 1. did not contain a meta-analytical synthesis of results from randomized controlled trials; 2. studied patients in a single age group or disease type or with specific comorbidities; 3. studied treatment other than CBT given in a face-to-face session (e.g. online CBT); 4. were studies of chronic fatigue syndrome (for nosographic reasons). Abstracts of the selected papers were evaluated separately by two reviewers who then decided which studies would be evaluated in full-text. Any disagreements were resolved by consensual discussion. Papers included in the analysis were then analyzed according to the PRISMA check list in order to evaluate the transparency of the method used and, therefore, to what extent the conclusions could be considered reliable. Here again, evaluation was made independently by two reviewers and any disagreements were resolved by consensual discussion.
n RESULTS By 5 February 2012, a total of 412 abstracts had been selected (Fig. 1) . Of these, 34 were confirmed to be systematic reviews. A first reading confirmed that of the 34 abstracts, 4 papers (10-13) were considered to be pertinant to the questions raised and were examined in full-text. Of these, 3 were excluded from subsequent analysis: 2 (12, 13) were excluded because they combined results from studies of different types of non-pharmacological treatment for FM and the CBT was represented by a very limited number of studies with respect to the total number of studies included (2 of 25 in the first and 6 of 49 in the second). Also, in these 2 reviews, the results from the studies on CBT had not undergone separate meta-analysis. Also, the third review (11) was excluded from the analysis since it did not specifically study the efficacy of only CBT but rather the general efficacy of 7 different types of psychological therapy of which CBT was but one, representing only a small number of studies (8 studies of 23). Since, however, the results of the study on CBT were also meta-analyzed separately, even though this only concerned the single outcome pain intensity, we felt that it would be useful to include themas an object of discussion. One systematic review (10) satisfied all inclusion criteria and was considered the paper of reference for our analyses. The review included 14 
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Cognitive behavioral therapy and fibromyalgia at two different time points: on completion of treatment and at follow up, understood to be the latest date of available follow up.
The meta-analytical synthesis of the data collected on completion of treatment (Tab. II) showed no significant differences between CBT and other non-pharmacological treatments for the following outcomes: degree of pain, quality of sleep, quality of life. However, there was a significant difference between CBT and other non-pharmacological treatments for the outcome depression (SMD -0.24; IC95% -0.40, -0.08) and ability to self-manage pain (SMD 0.85; IC95% 0.25, 1.46). Results at follow up (Tab. III) did not show any difference in the following outcomes: degree of pain, fatigue, quality of sleep, quality of life and depression. However, the meta-analytical synthesis of results at follow up showed a significant differences between CBT and other non-pharmacological treatments regarding ability to self-manage pain (SMD 0.90; IC95% 0.14, 1.66) and the number of visits to the doctor requested (SMD -1.57; IC95% -2.00, -1.14).
n DISCUSSION
Only one systematic review (10) was found that corresponded to the statement of the authors that they had carried out the first systematic meta-analytical review on this subject. The excellent quality of the methodology of this review almost completely satisfies the requirements set out in PRIS-MA. However, method quality remains modest in such that the evaluation criteria of risk of bias shows that most of the trials had a significant risk of bias. The sensitivity analysis carried out by the authors shows that the modest effect of the CBT on mood on completion of treatment, an effect that seemed to have disappeared completely at follow up, could be due to the presence of elements that distorted the study methodology. In fact, the outcome is statistically significant when the worst quality papers are examined while this significance is lost when the studies with the best quality papers are examined. The sensitivity analysis was not carried out for other significant outcomes since the impact of the method quality on their significance was not reported.
In terms of efficacy, CBT was not found to be substantially superior to the other nonpharmacological treatments regarding all outcomes except for pain self-management on completion of treatment and at follow up. This agrees with the finding of a significant reduction in the number of visits to the doctor requested at follow up. On the pain outcome, the result of the review contrasts with data from a sub-group analysis carried out by the authors of another review (11) that showed a consistent reduction in the degree of pain observed in those who underwent CBT compared to controls (SMD 0.60; IC95% 0.43, 0.76). This disgreement was seen in spite of the fact that 5 of the 8 studies included in this last meta-analysis were also included among the 13 studies of the reference systematic review. (10) Also in this case, there was a scarse conformity to the methodological standards that could have had an important impact considering that these studies were judged to be of a low quality. None of the studies showed anxiety to be an outcome even though this is an important element in all chronic disorders. In fact, catastrophizing is a cognitive distorsion often manifested by both FM patients (14) (17) Gaining a greater awareness of their own problems and the potential reasons for apprehension and tension, along with a greater ability to face them and deal with them, allows the patient to achieve a greater psychic well-being that will reduce the muscular tension and pain. The results emerging from the review of the meta-analytical literature need to be confirmed in controlled randomized trials that adopt a methodological approach the quality of which can permit reliable conclusions to be drawn. However, these results do support the efficacy of this type of targeted treatment. If the efficacy data are confirmed, cost-effectiveness must be evaluated to establish whether the economic burden of CBT can be counterbalanced by a reduction in the number of visits to the doctor requested by FM patients. Once efficacy data have been confirmed and the cost-effectiveness has been weighed up, it will be possible to formulate recommendations for clinical practice that should be included in management guidelines for this pathology. Finally, even though not strictly linked to a systematic review of efficacy, we consider it to be useful to underline that, in the absence of laboratory markers, objective characteristic signs and the presence of comorbidities with FM, constitutional symptoms need to be accurately evaluated in order to avoid diagnostic errors. One study shows a substantial inaccuracy in diagnosis in a cohort of patients who had been diagnosed with FM; a group of these patients were seen by a consultant rheumatologist and FM was confirmed in only 34% of them. (18) Given this, an accurate evaluation of the psychological condition of the patient can help exclude primary psychiatric disorders that could lead to an incorrect diagnosis and to FM patients being stigamatized as psychiatric cases.
